Credit union co-operatives are organized for supporting poor people who are difficult to find funding sources for improvement their economic security. Majority of the credit unions co-operatives are made up of members who are currently working in the agricultural sectors. However some of credit union co-operatives have members who are working in non-agriculture sectors, they use credit union co-operatives to improve quality as farmer. The main objective in this paper is comparison of technical operation efficiency of the credit unions agriculture and non-agriculture sector with sample size of 170 groups from eight provinces in the upper northern region of Thailand, using the Malmquist Productivity Index Approach.
Introduction
Thailand is in the period of change in economic structure from agricultural to industrial, which results in the steady increase in economic development. It can be seen from the national income per capita that increased from 23,998 THB per year in 1980 to 140,270 THB per year in 2010, or 16.15 percent per year. However, it was noted that the economic growth had been mostly concentrated in Bangkok and its surrounding areas (perimeter) while the others still faced many problems. Particularly in rural areas, the majority of farmers were faced with difficulty of access to capital and also of handling natural environment which was not favorable for agricultural production. Worse than that, people in rural areas were not able to adapt to the changes taking place in society. As a consequence, they faced many problems such as the insufficient income, the disparity of income between urban and rural areas which increased exponentially, and the poverty having spread in rural areas with over 60 percent of the total population. Thus, it can be said that the economic development of the country in recent years has caused the disparity between two groups of people: One with well-being and the other with poverty (NESDB, 2012) .
The state itself had been aware of this problem and tried to solve it. As one of the strategies defined in the National Economic and Social Development Plan No. 9, a solution the government used was supporting people in rural areas to set up community businesses. A goal was to use the businesses to provide people in rural areas the opportunities to access funding sources, production, and marketing. And, business organization most set up was "microfinance institutions" or, popularly called, "savings group", which was supported by the government agencies such as Community Development Department, as well as private organizations such as Credit Union League of Thailand Limited. Despite different, namely, community bank, production savings group, and credit union, the savings group established in Thailand has the same goal that is to tackle poverty and to help increase opportunities to generate income for the poor in rural areas.
The Upper Northern of Thailand is another area where the majority of residents are farmers. They earn insufficient income and have much debt. As a result, the government sector and the private sector supported the people in each area in setting up savings groups for use as the low-interest financing, the opportunity providing center, and the learning center to improve the quality of life. The savings group mostly set up popular in the upper Northern of Thailand was the savings for production group supported by Community Development Department and the credit union supported by to Credit Union League of Thailand Limited.
However, by comparing operation and performance of each type of savings groups, it was found that the credit union had taken an important role in substantially resolving poverty for the poor. That was because all administration processes of the credit union would be monitored. To recruit qualified members, membership must be considered by the commission to and legally registered. Moreover, it was stated that the credit union could be develop into cooperatives in the community and was the financial institution established under the Cooperative Act 1999 (Chuemuangphan, 2000) . Despite the number of production savings group that was higher than that of the credit union in each province in the Upper Northern of Thailand, the number of members and the working capital of the credit unions were still higher than those of the savings group for production. That was the result of the openness of subscriptions and the non-limitation of operation space. Plus, the operation capital of the credit unions in the Upper Northern currently exceeded 7.6 billion baht and the number of the members was more than 250,000 people. In addition, the credit union could continue to expand in different areas (Wichalai, 2002) . This would result in the expansion of community economic activities and the better quality of life of the people.
Although there had been the credit unions established widely throughout the Upper Northern of Thailand, the number of people suffering poverty was still high. It might be because the operation of the savings group, which could not be adapted to the ongoing changes in economy, social, technology, and innovation, when compared with the saving cooperatives implementing similar operation process. Therefore, it is important to measure the performance of the credit unions in order to see faults and to reflect on the actual operation. Likewise, the operation technical efficiency of the credit unions set up in the Upper Northern of the country should be studied. This is owing to the fact that the effectiveness of the operation will result in the credit union's strength and capability of adapting to various changes. Last but not least, it is also a must to explore factors affecting the technical efficiency of the credit union's operation.
Objective of Study
The objectives of this study are the following:
(1) To demonstrate the change in the operation technical efficiency of the credit unions.
(2) To point out the factors affecting the technical change in the operation of the credit unions.
Literature Review

Measurement of Micro Finance Institution Efficiency
It is important to measure the operation efficiency of financial organizations so that the ability to manage the resources can be explored. That is why there are many studies putting an emphasis on such a measurement FACTOR AFFECTING TECHNICAL CHANGE OF CREDIT UNION CO-OPERATIVE 352 such as Haq, Skully, and Pathan (2010) had implemented the data envelope analysis to analyze the operation efficiency of community financial institutions in Bangladesh, the 2011 study on the scalability and performance of the community financial institutions conducted by implementing the stochastic frontier analysis of Lensink and Meesters (2011) , and the study of Louis, Seret, and Baesens (2013) on financial performance and social impact of the financial community institutions done by using independent management plan. Meanwhile, analyzing the relation between interest rates and legally acceptable profits, Roberts (2013) explored the profit adjustment of the community financial institutions and the interest efficiency by using Ordinary Least Squared (OLS) concept. And Kipesha (2010) measured the performance of the community financial institutions in Tanzania by adopting the concept of Balanced scorecard with five dimensions including financial dimension, social dimension, user dimension, learning dimension, and organization processes dimension. Tchuigoua (2015) studied the factors determining the quality of supervising the community financial institutions by using the OLS model.
Input and Output Selection
Financial institutions are intermediary institutions to help transfer purchasing power from those with power purchasing (excess equity) to those without power purchasing (Kipesha, 2010) . Most studies on the measurement of the financial institutions' efficiency applied variables of financial ratios. However, to think that it is possible to get correct results by only considering those variables is a misunderstanding (Von Stauffenberg et al., 2003) . There are many studies using variables of other ratios, such as the assets, and the institutions' resources, and applying them for the analysis, both Data Envelopment Analysis (DEA) and Stochastic Frontier Analysis (SFA) (Bassem, 2014) which are the non-parametric methods. So, it is necessary to use many important factors in the analysis of the decision making unit efficiency. The factors include inputs and outputs which had been selected for the study and were listed in Table 1 
Methodology
Step 1: Analysis of Malmquist Productivity Index This study used to measure productivity change by Malmquist Total Factor Productivity (TFP) index is usually applied to analyze the panel data. Consider a number of = 1, … , and time period is = 1, … , by using n inputs to produce m outputs and the production technology in time period t ( ) as the equation (1) where 0 denotes the output-based distance function.
Malmquist index (Färe et al., 1994) is defined by using the Distance Function and by considering the difference of the two periods as represented by the equations (3) and (4). 
Terms in parentheses show technical efficiency changes during period t and t + 1. Hence, the Malmquist productivity change or the total factor productivity change includes the change of efficiency as in the equation (6) 
and the technical change as in the equation (7) 
As mentioned earlier, technical efficiency change (EFFIC) can be divided into two parts: The pure efficiency change (PE) and the scale efficiency change (SE), which can be determined by the equations (8) 
While refers to constant returns to scale distance function and means variant returns to scale distance function. Thus, the Malmquist productivity Index can be written as the equation (10) Malmquist productivity Index
EFFIC PE SE
However, the value of the Malmquist productivity Index above is more than 1 (MI 0 > 1). That means the growth in the Total Factor Productivity (TFP) of the making decision unit (MDU). In other words, over certain period of time, the efficiency develops. Or else, the index value lower than 1 means the inefficiency of the operation over time.
Step 2: Analysis of Factor Affecting to Technical Change
The Tobit Model for analysis of factor affecting the technical change and the independent variables used in analyzing the impact of the financial variables on the technical efficiency change include both quantitative variables. The model is expressed as follow: 
Data and Variables
The data used in this study covers the performance of the credit unions from 2008-2012 compiled by the Cooperative Auditing Department. The complete set includes the information of 170 cooperative groups including 136 agriculture credit unions and 34 non-agriculture credit unions. The data used in the analysis includes 2 output variables and 3 input variables; and those net profit, lending, capital stock, deposit and expenses, respectively. The net profit represents yearly accounting operating results of the credit unions while the loan suggests the amount of money to lend to their members. The capital stock represents the source of capital; and deposit shows destination of the capital. Last but not least, the expenses represent the operation cost of the cooperatives.
Empirical Results
The results obtained from the analysis by adopting the Malmquist productivity approach with the financial variables mentioned above. In case the derived Malmquist Index is greater than 1, it represents the operation efficiency of the decision making unit. In contrast, if the value of the index is less than 1, it indicates the inefficiency. And, when the value equals 1, it indicates no change. Table 2 shows the change in efficiency, technological change, pure efficiency change, the scale efficiency change, and the total factor productivity, of the unions. It was found that the index value of the credit unions in the agricultural sector was equal to 1.009 on the average. That suggested, overall, the performance of the credit unions in the agricultural sector. On the contrary, the index average of 0.998 of the credit unions in non-agricultural sector indicated their inefficient operation (see Table 2 ). However, by considering percent of the efficient unions and the inefficient unions, the results pointed out the percent of the credit unions with efficiency and those with no efficiency in the agricultural sector of 52.17 and of 47.83 respectively. Meanwhile, the percent of those in the non-agricultural sector went in the same way. That was, the percent of the credit unions with efficiency and those with no efficiency were 58.82 and 41.18 in FACTOR AFFECTING TECHNICAL CHANGE OF CREDIT UNION order (see Table 3 ).
The Study on the Factors Affecting Technical Efficiency Change
The independent variables used in analyzing the impact of the financial variables on the technical efficiency change include both quantitative variables which are return on asset (ROA), return on equity (ROE), share stock per member (CSM), lending per member (LM), duration of established (AGE), the ratio of deposit to asset (DEAS), types of credit union (TYPE with agriculture and non-agriculture), feature of Malmquist Index (DMI with more than one and other). In addition, in order to obtain the accurate result, the number of the members of the credit unions, as the important factor suggesting the capital source, the capital destination, and the scale of the group, was also respected. The results showed that ROA, ROE, CSM, LM, DEAS, TYPE and DMI significantly affected Total Factor Productivity or Malmquist Index (MI) (see Table 4 ). To be specific, return on asset (ROA) inversely affected MI since loan is the most share of asset which related with lending to member (LM) had an impact on MI inversely. It was indicated that more lending would cause less efficiency of the groups since most of the receivables had yet no capability of repaying on schedule. Moreover, return on equity(ROE) affected MI with direct variation. That was, the increase in return on equity could increase the performance of the cooperatives. Because of when their groups had more capital to spend in operation, they could improve the facilities in organization or set a new policy to aid their members as well. Also, share stock per member (CSM) affected MI with the direct variation; and this result demonstrated that a larger number of share stock would consequently enhance the operation efficiency of the credit unions due to the rise in their liquidity and the opportunity to improve performance of organization and members' quality of life. In addition, we also considered on member's deposit since it is source of capital and found that the ratio of member's deposit to asset (DEAS) FACTOR AFFECTING TECHNICAL CHANGE OF CREDIT UNION affected MI inversely. It means that deposit ratio on asset is high, the efficiency will be less. At any rate, it was proved that types of credit union had no significant effect on the operation efficiency. This is consistent with the analysis of the technical efficiency and the percent of the credit unions with and without efficiency as mentioned above.
Conclusion
Although the value of the Malmquist index or the total factor productivity (TFP) of the agriculture credit unions is higher than that of the non-agriculture credit unions, it is to be noted that the difference between the two values is not significantly distinct. This suggests that there is no difference in performance between them. Thus, the way to develop the credit unions should be the emphasis on recapitalization by promoting member's savings in form of share capital and defining clear terms of borrowing. It is also important to educate the members about the money management so that they can wisely spend the money lent by the cooperatives. Consequently, this will help reduce the problem about their ability to repay their debt and also will make the credit union become the sustainably stable financial institution in the future.
